Transcription Factor WRKY62 Plays a Role in Pathogen Defense and Hypoxia-Responsive Gene Expression in Rice.
WRKY62 is a transcriptional repressor regulated downstream of WRKY45, a central transcription factor of the salicylic acid signaling pathway in rice. Previously, WRKY62 was reported to regulate defense negatively. However, our expressional analysis using WRKY62-knockdown rice indicated that WRKY62 positively regulates defense genes, including diterpenoid phytoalexin biosynthetic genes and their transcriptional regulator DPF. Blast and leaf blight resistance tests also showed that WRKY62 is a positive defense regulator. Yeast two-hybrid, co-immunoprecipitation and gel-shift assays showed that WRKY45 and WRKY62 can form a heterodimer, as well as homodimers, that bind to W-boxes in the DPF promoter. In transient assays in rice sheaths, the simultaneous introduction of WRKY45 and WRKY62 as effectors resulted in a strong activation of the DPF promoter:hrLUC reporter gene, whereas the activity declined with excessive WRKY62. Thus, the WRKY45-WRKY62 heterodimer acts as a strong activator, while the WRKY62 homodimer acts as a repressor. While benzothiadiazole induced equivalent numbers of WRKY45 and WRKY62 transcripts, consistent with heterodimer formation and DPF activation, submergence and nitrogen replacement induced only WRKY62 transcripts, consistent with WRKY62 homodimer formation and DPF repression. Moreover, WRKY62 positively regulated hypoxia genes, implying a role forWRKY62 in the modulation of the 'trade-off' between defense and hypoxia responses.